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REPRODUCE LOCALLY. Inciude form number and date on all reproductions

Form Approved-- OMB No. 0581-0055

U.5. DEPARTMENT OF AGRICULTURE
AGRICULTURAL MARKETING SERVICE
SGIENCE AND TECHNGLOGY - PLANT VARIETY PROTECTION OFFICE

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICAYE
{Instnsctions and information collection burden statement on reverse)

The falfowing statements are made in accordance with the Privacy Act of 1974 (5 1J.S.C. 552z) and
the Paperwork Reduction Act (PRA) of 1995,

Application is required in order lo determine if a plant verialy protection certificale is to be issusd
{7 U.8.C. 2421). Information is held confidential until cerlificate is issued (7 U.5.C. 2425).

1. NAME OF OWNER 2. TEMPORARY DESIGNATICON OR 3. VARIETY NAME
L : i . EXPERIMENTAL NAME
The Regents of the University of California UC Canario 707 Canario 707
4. ADDRESS (Street and No., or R.F.D. No., Cily, State, and ZiP Cods, and Couriry) 5. TELEPHONE (include area code) FOR OFFICIAL USE ONLY
o 510 - 587 - 6000 PVPO NUMBER
University of California 2 3 2 5 y:
1111 Franklin Street, 12th Floor B FAX{ineluds area sode) 0@ 00 ?
510 - 587 - 6090 FILING DATE

Qakland, CA 94607-5200

7. IF THE OWNER NAMED IS NOT A "PERSCN", GIVE FORM OF 8. IF INCORPORATED, GIVE 9. DATE OF INCORPCRATION
QORGANIZATION (ecorporalion, parinership, association, elc.} STATE OF INCORPORATICGN m o \q fz-m 3
M,
Corporation CA June 18, 1868 f
10. NAME AND ADDRESS OF OWNER REPRESENTATIVE(S) TO SERVE IN THIS APPLICATION, (First person listed will receive ailf papers) F{ FILING AND EXAMINATION FEES:
E
Stephen A. Bent :|* 3052.00
ephen A. Ben
FOIg & Lardner R! paTE 5/(@/03
4 . E [ CERTIFICATION FEE:
3000 K Street, N.W., Suite 500 Bl s 768 - o8
Washington, D.C. 20007-5101 v
E| DATE
D 02./”/'&0&8
1. TELEPHONE (lnciude area code) 12. FAX (include area covs) 13. E-MAIL 14, CROP KIND {Common Name)
202- 672 - 5404 202 - 672 - 5399 sbent@foleylaw.com Dry Bean
5. GENUS AND SPECIES NAME OF CROP 18. FAMILY NAME {Botanical) 17. 1S THE VARIETY A FIRST GENERATION
HYBRID?
FPhaseolus Vulgaris Leguminosae O vEs X o

18. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED
(Follow instructions on reverse)

19. DOES THE CWNER SPECIFY THAT SEED OF THIS VARIETY BE SOLD AS A CLASS GF

CERTIFIED SEED? See Section 83{a) of the Pianl Variely Prolection Act)

a. (R Exhibit A. Origin and Breeding History of the Varisty [ YES (if yes® answerjtems 20 and 21 below) [J NO i "no", go to item 22)
b. K Exnhibit B. Statement of Distinciness 20. DOES THE OWNER SPECIFY THAT SEED OF THIS ® ves O nNo

. - - . VARIETY BE LIMITED AS TG NUMBER OF CLASSES?
c. X Exhivitc. Objective Description of Variety
d. K Exnibit b. Additional Deseription of the Variety {Opfionai} IF YES, WHICH CLASSES? M FounpaTioNn [ REGISTERED [X CERTIFIED
e. (¥ Exhibit E. Statement of the Basis of the Owner's Ownership 21, DOES THE OWNER SPECIFY THAT SEED OF THIS O vyes O nwno

: GENERATIONS?

. DI voucher Sample {2,500 viable untreated seeds or, for tuber propagaled varisties, VARIETY BE LIMITED AS TO NUMBER GF

verification that tissue cuffure will be uiepasi:ed and maintained in an approved public
repository}

g. [ Fiing and Examination Fee ($3,652), made payable to *Treasurer of the United

IF YES, SPECIFY THE NUMBER 1,2,3, efc. FOR EACH CLASS.

O rounpanon [ recistereo [ cermFED
(if additionai explanation is necessary, pleasa use the space indicated on the reverse.)}

States" (Mail fo the Plant Variely Profection Office}

22. HAS THE VARIETY (INCLUDING ANY HARVESTED MATERIAL) OR A HYBRID PRODUCED 23.

FROM THIS VARIETY BEEN SOLD, DISPOSED GF, TRANSFERRED, OR USED IN THE U. 8,

OTHER COUNTRIES?

B oves # nNo
IF YES, YOU MUST PROVIDE THE DATE OF FIRST SALE, DISPOSITION, TRANSFER, OR

USE
FOR EACH COUNTRY AND THE CIRCUMSTANCES. (Plsase uss space indicated on reverse.)

1S THE VARIETY OR ANY COMPONENT OF THE VARIETY PROTECTED BY INTELLECTUAL
PROPERTY RIGHT (PLANT BREEDER'S RIGHT OR PATENT)?

IO vES X nNo
IF YES, PLEASE GIVE COUNTRY, DATE OF FILING OR ISSUANCE AND ASSIGNED
REFERENCE NUMBER. {Piease use space indicaled on reverse.)

24, The owners declare that a viable sample of basic seed of the variety has been furnished with application

and will be replenished upon request in accardance with such regulations as may be applicable, or

for a tuber propagated variety a tissue culture will be deposited in a public repositary and maintained for the duration of the certificate.

The undersigned owner(s) is(are) the owner of this sexually reproduced or tuber propagated plant variety, and believe(s) that the variety is new, distinct, uniform, and stable as required in Section 42,

and is entitled to protection under the provisions of Section 42 of the Plant Variety Protection Act.

Owner(s) is(are) informed that false representation herein can jecpardize protection and result in penalties.

SIGNATURE OF CWNER SIGNATURE OF OWNER

V ~
NAME (Pledse print or type)

J. Lawrence Fox

NAME (Flease print or type)

CAPACITY ORTITLE DATE CAPACITY OR TITLE DATE
Director, Technology Transfer Center
" University of California, Davis to f"\,u\ L0 03
{Ses revarse for instructions and infortation coflection burderl stalement)

ST-470 {02-10-2003) designed by (he Planl Variety Protection Office using Word 2000. Replaces formefybrsions of ST-470, which are cbsalate.
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GENERAL:Tobeeffectively filedw iththeP| antVariety ProtectionQ ffice(PVPQ }, ALLofthefollowi ngitemsmustbereceiv  ed inthePVPO:(1})Completed
applicationformsignedby  theowner;{2)completedexhibitsA,B, C,E.(3)foraseedreproducedvariety atleast2,500viableuntreatedseeds,forahy brid
varietyatieast2,500untreatedseedsofeachlinenecessary toreproduce thevariety ,orfortuberreproducedvarietiesverificationthataviable(inthesensethat
itwillraproduceanentireplaniitissueculturew ilbedepositedandmaintainedinanapprovedpublic repository;(4)checkdraw  nonial.8.bankfor$3,652($432
filingfeeand$3,220examinationfee),pay ableto"TreasureroftheUnitedStates"(SeeSectiond7.60ftheRegulationsandRulesofPractice. )Partial
applicationswillbeheldinthePVPO fornotmorethan80day s, thenretumedtotheapplicantasunfiled.Mailapplicationa ndetherrequirementstoPlantVariety
ProtectionOffice, AMS, USDA,Roomd401,NAL Building, 10304 BaltimoreAvenus, Beltsville, MD 20705-2351.Retainonecopy ___fory ourfiles. Allitemsonthe
faceoftheapplicationareselfexplanatory urlessnofedbelow.,  Correctionsontheapplicationformandexhibitsmustbeinitialedanddated. DONQTuse
maskingmatetialstomakecorrections. lfacertificateisa llowed,y cuw illberequestediosendacheckpay ableto"TreasureroftheUnitedStates intheamount
of$432forissuanceocfthecertificate. Certif icatesw Ilibeissuedtoowner,noflicenseeoragent.

INSTRUCTIONS

PlantVariety ProtectionOffice
Telephone:{301}504-5518
FAX:(301)504-5291
Homepage: http://www.ams.usda.gov/science/pvpo/pvp.him

ITEM
18a. Give: {1)thegenealogy ,includingpublicandcommercialvarieties,lines,orclonesused,andthebreedingmethod;

.[2)thedetailsofsubsequentstagesofselectionandmuttiplication;

(3)evidenceofuniformity  andstability ;and
(4)thety peandfrequency cfvarantsduringreproductionandmultiplicationandstatehowthesevariantsmay beidentified

18b. Giveasummary ofthevariety ‘sdistinctness.Clearly statehow thisapplicationvariety maybedistinguishedfromallothervarietiesinthesamecrop.lfthe
newvariety ismostsimilartoonevariety  oragroupofrelatedvarieties: .

(1)identify thesevarietiesandstatealidifferencesobjectively ;
{2)attachstatisticaldataforcharactersexpressednumerically anddemonstratethatthesearecleardifferences;and
{3)submit ifhelpful, seedandplantspecimensorphotographs(p rints)ofseedandplantcompar  isonsw hichclearly indicatedistinciness.

18c. ExhibitCformsareavailablefromthePVPOOfficeformosterops;specify cropkind.FilinEx  hibitC(Q bjectiveDescriptionofVariety  )formascompletely
aspossibletodescribey  ourvariety.

18d. Optichaladditionalcharacte risticsand/orphotographs.Describeany  additional characteristicsthatcannotbeaccurately  convey edinExhibitC. Use
comparativevarietiesasisnecessary  torevealmoreaccurately  thecharacteristicsthatarediffi  culttodescribe,suchasplanthabit,plantcolor,disease

resistance, efc.

18e. Section52(5)oftheActrequiresapplicantstofurnishastatementofthebasisoftheapplicant'sownership AnExhibitEformisavailablefromthePVPO.

19. 'Y esisspecified (seedofthisvarietybesoldbyvariefynam eonly,asaclassofcertifiedsesd),theapplicantMA YNOTreversethisaffirmativedecision
afterthevariety hasbeensoldandsolabeled thedecisionpublished,orthecertificateissued.How ever,if'No"hasbeenspecified,theapplicantmay
changethechoice.  (SeeRegulationsandRulssofPractice, Section97.103). :

22, SeeSections41,42,and43oftheActandSection97. Softheregulationsforeligibilityrequirements.

23. SeeSectionbboftheActforinstructionsonclaimi ngthebenefitofaneartierfilingdate.

21.CONTINUED FROMFRONT  (Pleaseprovideastatementastothelimitati onandsequenceofgenerationsthatmaybecertified.)

22.CONTINUED FROMFRONT ({Pleaseprovidethedaleoffirstsale, disposition, transfer, cruseforeachcountryandthecircum stances, ifthevaristy
{includinganyharvestedmateriall  orahybridproducedfrom  thisvariefyhasbeen  sold disposedof fransferred,orusedint hel.S.orothercountries.)}

El

23.CONTINUEDFROMFRONT (Pleasegivethecouniry,dafeoffilingorissuance,andassignedreferencenurm ber, ifthevariefyoranycomponentofthe
varietyisprotectedbyintelfectualproperty right{PlantBreeder'sRightorPatent).}

NOTES:Histheresponsibility  oftheapplicant/ownerickeepthePVPQinformedofany changesofaddressorchangeofownershiporassignmentorow ner's
representativeduringthelifecftheapplication/certificate. Thereisnochargeforfilingachangeofaddress. Thefeefor filingachangeofow  nershipor
assignmentorany modificationofowner'snameisspecifiedinSaction97.175oftheregulations, (SeeSection10ioftheAct andSections97.130,97.131,

97.175(hjoftheRegulationsandRulesofPractice.)

Toav oidconflictw ithotherv arietynamesinuse,theapplicah‘tmdstchecktheappropriaterecognlzedauthority .Forexample, foragriculturatand
vegetablecrops,contact:SeedBranch,A  MS,USDA ,Room213, Buiiding306,Beltsv illeA griculturalResearchGenter—East,Beltsv  ille,MD20705.

Telephone:(301)504-8089.htip:/iwww.ams,usda 1.gov__flsg/seed.htm
dtcacolie ctionofi nformationtint ﬂss!!a‘lsplaysavalfﬂ' OMBuontr oinumber. The

AccordingtothePaperworkReductionAclof1985,anagencyma ynot conducior Sponsor ,andaperson
validOM Beontroinum berfoﬂhl shfor mafioncol lectionls0581-0065. Thetimerequl  redtocom pIerefhrs.'nfonna!ronco.'lechomsesn matedicaverage3.Ohour  sp ponse,includt sfol q

instructions,searchi ces,gatfieringandma Intalningthedataneeded,endcomple  fingandreviewin gthecoll eclionofi nformation.

ThelU .5.D epartmentofAgr iculfure(USDA)proli bitsdi scriminationin al litsprogr dactivittesonthebasl  sofrace,color,nallonalorigin,gendar,roligion,age,disability,sexualorientation,ma ritalorfamily
status,politicalbeliefs,parental stafus,or protectedgensti cinfor mation.( Nolalipr ohlibitedbasesspplytoatipr  ograms.)P ersonswithd isabiitiesw horeg tirea Hemativem eansforcom munications fpro gram
information(Braille, Jargeprint, audiataps, etc. }shouldcontactU SDA'STARGETC G2-720-2600(vair T00).

Toff leacom plalntofdiscrimination,writeUSDA,D  irector, OfficeofCivilRig  hts,R oom326-W W hittenBuil ding, 14thandindepsnd A ,SW W ashinglon, DC202566-94100rcall202-7 20-5964{voiceand 2

TOD)LU SDAisanequal [ali oviderarderm plos

ST-470(02-10-2003)designedby thePlantVar istyProtection0 MicewlthW ord2000.Replac esfor merver sionsofST-470whic h arecbs olete.



Exhibit A. (Revised November 8, 2007)
Origin and Breeding History

UC Canario 707 is a selected and purified, true-breeding variety of Phaseolus vulgaris
dry bean. The original cross generating “CAP 7” (an early-generation source of Canario
707) was performed in 1984, in the Bean Breeding program of Dr. Steve Temple at the
Centro Internacional de Agricultura Tropical (CIAT), Palmira, Colombia. The pedigree
of the cross was “84 VA-909 x PAD 2.” Parental line “84 VA-909” is a CIAT early-
generation breeding line and “PAD 2” is an advanced line derived from the cross G6616
x { G4523 X (G4523 X G76)). Names and origins of all “G” lines are available from the
CIAT publication “Catalogo de Germoplasma de Frijol Comun” (October, 1992).

In 1992, the F6 family CAP 7 was planted in the University of California Davis (UC
Davis) “Observation” nursery at Chico, California. Like most tropically bred CIAT
families, CAP 7 proved to be variable for flowering date, podset, grain size and grain
shape, grain color, and maturity. Five plants with the best combination of pod set, erect
plant architecture, absence of symptoms of Bean Common Mosaic Virus (BCMV), and
large yellow grain, were selected and the seeds were bulked. The bulked seeds were used
in a 1993 planting, and from 1993-1996 the line was successively mass selected and bulk
harvested at Davis, the Kearney Ag Center (Parlier), West Side Research and Extension
Center (Five Points), and Chico. The CAP 7 line was repeatedly mass selected for
maturity, plant type, grain type, and pod set. During 1993-1996 testing and mass
selection, the selected CAP 7 occasionally showed a low frequency of plants infected
with BCMV under field conditions.

Following several seasons of mass selection and bulk harvest, thirty plants were selected
and individually harvested from the 1996 UC Davis nursery. The necrosis-inducing NL-
3 strain of BCMNYV was used to test for the presence of the dominant I gene (F. Morales.
Present status of controlling Bean common mosaic virus, in Plant Virus Disease Control
524 (A. Hadidi, R. K. Khetarpal and H. Koganezawa, eds., 1998)). Twenty-eight
families displayed uniform hypersensitive resistance, and two families segregated for the
recessive genotype, ii (BCMV-susceptible). The two families segregating susceptible
plants were eliminated, and the resistant twenty-eight families were used to produce UC
Canario 707. From each family, 8-10 of the best plants were bulk harvested to produce
Breeder seed of UC Canario 707.

The resultant selection process has produced a stable and uniform variety. UC Canario
707 was observed to be uniform and stable over six generations. That is, Breeder and
Foundation seed of UC Canario 707 has been observed over six generations and shows
stable, uniform expression of grain size, grain color, and hypersensitive resistance to
Bean Common Mosaic Virus (BCMV). In June 2002, a random sample of 240 seeds
from Breeder seed stock were inoculated with the NL-3 strain, to recheck the stability

- and uniformity of BCMYV resistance. One hundred percent of Canario 707 seedlings
tested positive for the dominant I resistance gene. No variants have been observed.

WASH_2112213.1



Application No. 200300257
‘Canario 707

Exhibit B (Revised December 27, 2007)
Statement of Distinctness

The principal distinguishing features of UC Canario 707 are the combination of a large-
seeded, sulfur-yellow grain with I-gene hypersensitive resistance to all identified strains
of Bean Common Mosaic Virus (BCMV). Canario 707 grain, examined 2-5 months after
harvest, most closely matches hue 7.5Y from the Munsell matte collection (MUNSELL
BOOK OF COLOR). Within hue 7.5Y, individual seeds most frequently match chips 7.5Y
8/4,7.5Y 8/6, 7.5Y 8.5/2,7.5Y 8.5/4, and 7.5Y 8.5/6.

In plant growth habit and grain type, Canario 707 most closely resembles the Mexican
cultivar “Mayocoba” (CIAT germplasm accession G 13094 ) and several yellow-seeded
Mexican introductions referred to generically as “Peruanos” (herein referred to as
Azufrado Peruano 87). While Canario 707 has resistance to BCMYV, conferred by the I
gene, Pervano and Mayocoba carry the i allele, conferring susceptibility to some or all
strains of BCMV. Further distinguished from Peruano and Mayocoba, Canario 707
displays a hypersensitive response to necrosis-inducing strains of the closely related Bean
Common Mosaic Necrosis Virus (BCMNV). F. Morales. Present status of controlling
Bean common mosaic virus, in Plant Virus Disease Control 524 (A. Hadidi, R. K.
Khetarpal and H. Koganezawa, eds., 1998). Over the six subsequent generations that
Canario 707 has been multiplied, resistance to BCMYV is stable, uniform, and heritable.

In a comparison with Mayocoba G 13094, Canario 707 seeds have a larger size, greater
uniformity, and deeper yellow color. See Figure 1.

While Canario 707 resembles yellow-seeded varieties, Mayocoba, Peruanos, and Canario
707 varieties can be differentiated by DNA fingerprinting. As indicated in as-filed
Exhibit D, Amplified Fragment Length Polymorphism (AFLP) markers were used to
fingerprint yellow bean cultivars for determining the genetic relationships between
yeliow bean and other bean germplasm. AFLP analysis was performed as described by
P. Vos et al., Nucleic Acids Research 23; 4407 (1995), and modified by Barcaccia et al.,
Plant Breed 118: 335 (1999). The primer combinations included five EcoRI-Msel {with
selective bases CAC/AAG, CAC/AGC, CCA/AGA, CCA/AGC, and CAA/AAG) and
five Psil-Msel combinations (AG/CAC, AG/CAT, AG/CCA, AT/CAA, and AT/CAC).
The 10 AFLP primer combinations revealed 133 polymorphic amplified fragments in
sampled Andean and Mesoamerican accessions.

WASH_2167938.1
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Mayocoba (G13084) Canario 707
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Hiry &Xishing data rullorhin and maitoihing the doi nooded, Snd compitling and reviraing the coffeciion of bipemalin,
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U5, DEPARTMENT OF AGRIGUL.TURE Exhlbit C
AGRICULTURAL MARKETING SERVICE
SCIENCE AND TECHNOLOGY
PLANT VARIETY PROTECTION QFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY
Field Bean (Phaseolus vuligaris L.}

TEMFORARY OR EXTEREWENTAL NESIGNATION VARIETY NAME

Canario D?- De

NAME OF APFLICANT (8)

+ffe, TEHP ,.g“

3 W, City, Fote, 2y Geds, ann Counizy)

Sciences QGF{"MH:! Step One

Californio

PYrCNURBER

AprVeation No- 200 3060257

PI.EASE READ ALL INSTRUCTIONS CA '
Previde data for 1 eharactars unless indicated ss "optional”, Place numbers In the boxes for the tharacters or humericat values thal bast descriibe this varlaty.

Measured data should be the mean of an apsropriats number of well spaced (15-20 om) plants, The Royal Harticultural Soclety or any recognlzed color standard
may be uged to dbtermina plant celor, Dosignale the coler system used below,

COLOR SYSTEM USED: TIUN?F THE TEST(S) TO EVALUATE THIS VARIETY:
sdovis, £m
1. MARKET CLASS: 2=MATURMTY:
' [I@ £Lass oo CHEGK 1 Early (80-90 days) 2 =Medium (80-100 Days) 3 = Late (= 100 Days)
- = Mavwy (Fr )
= ;maﬂ White mﬁ{ ng’ Days from Planting o Harvest Maturty .
3 =fiack g
4 = Pipin U114 =E== Hext Unils from Flanrting lo Harvest Maharity (Optioasi), Specly
§ = Great Mortham g{r-vsssg Bese Tempemture Used:
8 = Bmall Red i
7= Pk Vive .ﬁ Days from Planting o Harvest Maturity of Chack Varisty (Use Check
B = {ranbemy ul-50 Appropriate toMarket Clazs Shown in llem 1) &
$ = Dark Red Kidney » ] I
10 =i R Koney fote: Cu {:f" fea:L: cut 2 we «
1= e g . 1
12 = Ottier {Specy, before “maTurity
3. PLANT HABIT:
m Tyt &18]  Averase Helght of Matire lant, in cn,
1= |a Bush-datenmingta, Srony and Ersct Stemn and Branches M Average Height of Chack Varaly, in am.
. 2= |b Bust-determinats, Wask Sterm end Branches (Vse Same Check as Above)
3= Jla Ezrz‘ﬁ;'mvﬂ Hahif-Indsterminate, Guldes (Runners) short Pod Postion: o Low{ Pods Toushing Sof S .
of net opa ogiton: 1@ Lower Pods Touching Soft Surface
45 b Erext Growth Hablt-indelerminate, Guides Madium o Long, 2 = High {Lower Pods not Towehing Soil Suriace)
- with no'Ability to Climb 3 = Seatarad (Not Conesntratad High or Low)

5= lla Vina-ndeterminate, Short Guides with ne ability to Cimb
6= b Vi-indateminale, Long Guides with Abllity to Cmb [_ﬂ Adaptabillty to Machine Harvest: 1= Adaphed 2 = Not Adapted

To [Va Indatanminate Cimbing, Pods Distibuted Throughout the
@ Lodging Reststancs: 1 =Good 2=Falr 3= Poor

Plant
8= Ivb Indeterminate Climbing, Pods Concentratad on the Upper

Part of the Plant

[0

Page 1 of 4

Hrettdt (04-08 dusliied by the Planl Vately Protoction Ofen tielng Merasafl Watd 2000,
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. XA C oy Emve Be‘é'rrzn ~
4;\!.EAFLET MORPHOQLDGY: {(Use terminal Leaflol of a Fully Expanded Trifpliolate)

@ {=8mooth  2=Wrinklad m 1 = 0ull 2= Glossy 3 = Semlglotsy 4 =Vatlable

Shape; 2 = Lanceolate '3 = Delioid 4 = Cordate

T 5
1= Acute 2 = Apuminats

of Leaflat: %

Baso of 1 = Oblusa 2 = Cblique 4 = Cuneale 5 = Attentuate

Leaflal: =T

2 e
~ f-.ega—ﬁ

5. FLOWER COLOR AND DAYS TO BLOOM:

@ Caolor of Standard: 1 = White 2= Crgam  3=Pink c:afor of Keek 1 = White 2=Cream  I=Pink
0 4 = Biue 5= Purple 0 - 4 = Blue 5« Purple
Color of Wings: 1 = White 2=Cream 3 =Pink @E Days to 50% Eloom

= So€t 4 = Biue §a Furple

6. POD MORPHOLOGY: (Green Pod Merpholegy Gptional)

Graon Matie
. m m Color Pattorm: 1=8olld  2=Shiped 3=Bloithed 4= Molled 5= Cther

E Priseary Coton 1=Puple 2=Red 3aGmeen 4=Yallow 5=Tan 8=Brown  7=0thar
Calor Modtfler: 1 = Light 2 = Light Madlum 3 = Medlum 4 = Medium Dark 5 = Dark

E] Secondary Color: 1 = Puiple 2=Red 3 =Green d»Yollow §=Tan 6 = Brown 7 a Gther

@ Cross Boction Shape: 1 =Fiat 2= Pear 3 =Round 4 = Figure Eight
E (Y e
£ & &>
III Pod Curvalure 1 = Straight 2= Slightly Curved
T - .
3 = Curved 4 = Recurved
-—"’"".‘-_" ] (-—‘\"m-’"’”
RN —~"
Ei] Pod Bazk Orientation: 1 = Straight 2 = Gurved Upward 3 = Gurved Cownwand 4= Yarable
Average Baak Lenpth,
MW-m-o-——-:.r. In Gl
f“ —--_r-—l-_ﬂ"’:: Q
l;l Congtrictions: 1= None 2= Siight 3=Deep

. D Average Number of Seeds per Pod

N1

BTA70-8 {04-03} dedignad by lhe Plaat Variety Fretecion Oftica using Micropofl Ward 2000, Fage Aot 4
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S
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7. GEED COLOR:

1 = Shiny 2 = Dult 3 =Sembshiny 4 = Verabls m 1 = Mongehtoma 2 2 Polychrome
DE Primary Color;  1=Whks 2=Yelow 3=Buf 4=Tan Socondary f=While  2=Yellaw 3=Bufl  4=Tan
S=Brawn 6=Pink 7T=Red 8&=Purple Color: 5 = Brown B8=Pink T=Red 8«Puple
9= Bue 10 =Black 19 = Other 9 = Blue 10 = BlacX 11 = Other
[1] coorpatiem: 1=Sols -2=Splashed 3= Motad [3] Hierring: 1= Aksent 2= Present
4=5uiped 5=Flacked 6= Dotred

lar Ring Coler; 1=Whita 2 = Yelkny 3=Bgﬂ' 4=Ten S=Brown  6=Pink 7=Red ¥ Please See
@ = Pumple 9 = Blua 10=Black 11 = Other A,
Atk ek Sheet oo v
8. BEED BHAPE AND WEIGHT;
Shapaot Sead Taken 1 = Round 2=0val 3 = Cuboid 4 = Kldnay 5o Teuncate
"= . From Middte &f Pod; : Fasligate
o - C» <P C2
& &b Gy T D

[lﬂ_—a] D'rySeedWelghtlnuﬂuogSseds(Adjusled!o'Iz%Mohtum)GﬂqﬂDcﬂb& = 3¢, ¢4 3 ADD S&'é‘af.s)

9. ANTHOCYAMIN PIGMENTATION:

1 = Ansent Fowers L] stoms L2 poce U o
= Atsen
2 = Present EI Leaves m Petioles m Peduncies m Nodes

10. KNOWN DISEASE REAGTION:

DISEASES = COMMON NAME: Anthraciioss, Rust, Fowdery Mitdew, Fusarlum Root Rat, Pythlum Root Rof, Rhizoctonla Root Rol, Pythlum Wi, Selerolinta
whita Mold, engular Laaf Spot, Baclerial Wikt, Halo Blight, Fuscous Blight, Comimon Bactarlal Blight, Red Node Virus, Pod Matile Virus, Beao Comvnon Massh
Virtes, Baan Yedow Mosale Virus, Gurly Top Virus, Baotedal Brown Spot, Bean Southern Mosalc Virus, Other (Spegify)

Reactlon; 1 = Suscoptible 2 = Ragiatant 1 =Tolarant 4 = Avoldanc

(Give tve Comman Nama (CN), Sclenific Name (BN{]a‘nd Raca(s), Where Applicatla)

seade cn_ﬁ_ﬁgh_Colnhhh Mosaic :“'“S SAME : Race(s) A STkaths

250; CNB_EQ_E}_CD,MH@& M osai ; Ecralis plirns ShmME ; Raceis M J’#"ﬂd‘ﬁ: :

Disaass: GN ; SN i Ragn(s) :

D Dlaeaye: CN + SN ; Raca(s) :
[:| Disease: CN ; SN ; Race(s) i
D Diséasa: CN ' ; SN i Rage(s} H

11. KNOWHN INSECT/NEMATODE RESISTANGE:

FESTS — EOMMON NAME: Aphids, Bean Pod Weovll, Bruchi Beelle, Com Earwonn, Flea Beotls, Leaf Happar, Lestan Nematads, Lygus, Maxdean Baan
Bestie, Roat Know Nematede, Com Seed Maguot, Spider Mites, Thrips, Weovis, Westem Bean Cufwonn, Other (Spadify)

Reacton: 1= Suscoptible 2 = Regiglant 3 = Tolerant 4 = Avoldanes

(Glve te Cormmon Name (GN), Selantiic Name (SN, and Rece(s), Where Applicabic)
[1] Pest cwgpiéﬁ v Mites o ; Racs{s)
D Past  ON : BN __: Race(s) ;
D Pest CN ; SN : Rago(s) . .

12, KNOWN PHYSIOLOGICAL ETRESS REACTION:

1 = Susceplible 2 = Reslstort
m Heat D Cold m Drought D Alr Pollution
3 = Toleran! 4 = Avoldance
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Applicant: Steve TEMPLE
UC Canario 707

Exhibit D
Evidence in Support of Variety Distinctness Through DNA Analysis

Amplified fragment length polymorphism (AFLP) markers were used to fingerprint
yellow bean cultivars for determining the genetic relationships between yellow bean and
other bean germplasm. AFLP analysis was performed as described by P. Vos et al.
Nucleic Acids Research 23:4407 (1995), and modified by Barcaccia et al. Plant Breed
118:335 (1999). The primer combinations included five EcoRI-Msel (with selective bases
CAC/AAG, CAC/AGC, CCA/AGA, CCA/AGC, and CAA/AAG) and five PstI-Msel
‘combinations (AG/CAC, AG/CAT, AG/CCA, AT/CAA, and AT/CAC). The 10 AFLP
primer combinations revealed 133 polymorphic amplified fragments in sampied Andean
and Mesoamerican accessions.

AFLP analysis revealed that Canario 707 is found within the original Andean gene pool,
whereas the cultivar “Enola” is of Peruano-descent. Canario 707 differs from Enola for
15 of 133 amplified DNA fragments, revealed by specific primers Ecac/Maag (2),

- Ecca/Maga (1), Ecaa/Maag (1), Pag/cac (2), Pag/Mcat (5), and Pag/Mcca (4).

002.1003312.3
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Addmona] mdex words Phaseolus vulgans inheritance, gcnctxc hnkage :

_ Abstracz; Crosses were made with two common hean (Phaseolus vulgaris L.) parents that have pink ﬂowers (v”‘el—) and_ ‘_ -
¢ " mineral-brown seédcoats with dark corana, viz., v BC, 5-593 (derived from Lamprecht V0491) and F, v dark corona_"
(derived from La_:pprecht M0048). The third parent v BC 5-593 had white flowers (v/v) and mmeral—brown seedcoats__'
without dark corona (derived from Lamprecht M0036). The F, progenies of the crosses v 'BC, '5-593 x vl BC, 5-593 and '
F v‘“’;dark corona v BC 5-593 segregated for only two phenotyplc classes: either pink flowers andseeds'mth dark corona

E by-the v** allele, where the dominant allele V produces bishops

violet (purple) flowers and the fully recessive allele v produces

_ pure white flowers (Lamprecht, 1935; Prakken, 1970). The genetic

-:' ‘stock carrying the pink flower allele v was discovered to have a
i dark (black) corona around the hilum scar of the seeds, which had
- a mineral-brown color over the remainder of the seedcoat. The

dark corona character was reported by Lamprecht (1934) to be

" controlled by the Corlocus, This paper describes the results of an

investigation to test the hypothesis that the +'* allele has an

" unreported pleiotropic effect on seedcoat color pattern viz., pro-

duction of a dark corona.
- Materials and Methods

Florida dry bean breeding line 5-593 has determinate habit,
purple flowers, and shiny, pure black seedcoats. The seedcoat
genotype of 5-593 is T P [C r] D J G B V Rk (Basseit, 1994;
Prakken, 1970, 1972).

Following the usual recurrent backcross procedure for develop—
ing the genetic stocks referred to above, there was strong selection
inthe F, generation of each successive backcross for the phenotype

¢ - of the recurrent parent. The goal was to create a genetic stock that

- fully recovered the appearance of 5-593 except for the selected
" marker trait, i.e., there was strong selection against all other marker
. traits. ‘When the allele v was substituted into the genetic back-
- ground of 5-593, giving P C D J G B v, it had two pleiotropic
* effects, viz., changing purple flowers to pure white and changing
" pure black seedcoats to mineral brown {(Prakken, 1970). The
;. source of the vallele was Lamyprecht Line M0056 (now P1527830),

© .. Received for publication 9 Sept. 1994, Accepted for publication 14 Dec. 1994

Florida Agricultural Experiment Station Journal Series no. R-03942, The cost of

ks " publishing this paper was defrayed in part by the payment of page charges. Under
" postalregulations, this paper therefore must be hereby marked advertisement solely

to mdicate this fact.
Professor. |

'ds mthout dark COTONR. Thus, it was demonstrated that the dark corona: cha
isa ‘pleiotropid effect of v=. Plemtropy is more probab!e, but tight linka;
between Cor and R (currently, Ri is. known to be nghtly'_"

- wh1ch is known to carry v (Bassett et al 1990) The resultmg stock

(Phaseolus vulgarzs) in' a-common geneuc background by:
backcrossmg to a recirent parent. The recurrent parent was a :
.- Florida dry bean breeding line, 5-593, that had been developed
before: 1985. One of the recessive marker characters that was -
" backcrossed into 5593 was the pink (laelia) flower trait controlled’

-~ allele. When the v allele was substituted into the genetic back-

- aline that is derived from the interspecific cross P. vulgaris X P.

' hypothesized to be the expression of the genotype P [cR1JGBvV™

. corona characteris not controlled by a gene Cor that is independent .-

T (Cor) ise

ed 'th C) Tep:

was'desi gnated vBC, 5«»593 1ndxcat1ng two backcrosses to 5—593 e
‘with‘strong selectlon for the recurrent pa:ent phenotype The.
genetic stock v BC, 5593 was created in a similar manner, using
Lamprecht Line V0491 (now PI 527745) as the source of the v*

ground of 5-593, giving P C D J G B v, it had two well-
established pleiotropic effects, viz., changing purple flowers to
pink and changing pure black seedcoat color to mineral browi
(Prakken, 1970). The resulting stock was designated v BC, 5-
593, indicating three backcrosses to 5-593 with strong selectnon
for the recurrent parent phenotype. However,v**BC,5-593hadan -
additional trait not reported in previous llterature viz., a dark
(black) corona. The corona phenotypes of v** BC, 5-593 (dark
corona) and v BC, 5-593 (no dark corona) are 1Hustrated in a
drawing of the seedcoat patterns on the ventral side of the seeds
(Fig. 1). The corona phenotype of v BC, 5-593 was slightly darker
brown than the surrounding rmneral—brown seedcoat and was
described as having no dark corona (Fig. 1). For additional illus-
tration and discussion of the corona character a good current
reference was provided by Leakey (1988).

An additional source of pink flowers and the v allele was nsed
inthe investigation, viz., Lamprecht Line M0048 (now P1527829).
The letter M signifies multigaris in Lamprecht’s terminology, i.¢.,

coccineus (formerly multiflorus). Line M0048 has dark seal brown
seedcoat color and determinate habit. The dark seal brown color is

{(M.J. Bassett, unpublished data). The cross M0048 x 5-593 was =~ -
used to substitute the [C 7] allele of 5-593 for the [c R) allele of -~ 7
M0048. Thus, an F, progeny was obtained that was true breeding . - i
for pink flowers and mineral-brown seedcoats with dark corona (P -
[C ¥1J G B v*). The line is designated F, v** dark corona. i

Two crosses were made to test the hypothes1s that the dark

of V, but is a pleiotropic effect of v*. The first was v BC, 55593
vie BC, 5-593, and the second was F, v dark corona (seven F, .
plants used) xvBC,5-593. The F, plants from the first cross were L
grown in the field i 1n Sprmg 1993 and the F, from the second Cross
were grown in the field in Spring 1992. Data were taken on the'
flower and seedcoat color of F, and F, progeny. A single seed was .
harvested from each plant kcepmg the seeds from the two ﬂowe



. on the flower color and probably-

irrelevant. distraction. ThlS vie

- that ‘Pariser Gelbe’ (#253,5 I)

| ‘istic of plants with Ve,

"'CIQSScs rather than the four classes that would be expected i 1f flower
- color and dark corona segregated independently (Table 1) Plants
- with pmk ﬂower color always had dark (black) corona, and plants

* . ‘with white flowers always had no dark corona. Thus, there must be

.. -either tight linkage between the genes controlling the two charac-

. ters or pleiotropic effects originating from the v allele.

"0 . 'There was full dominance for the dark corona trait, whereas

2'-:,Lamprecht (1934) reported partial dominance for dark coropa.
However, itshouldbe noted that the parental materials of Lamprecht

*'had seedcoat genotypes that were different from the parents in

- Table 1. For example, Lamprecht Line 23, ‘Pariser Geibe,” had
o ganotype P.Cj g b vwith corona, and Line 29, ‘de 1a Chine,” had
.. genotype P C j g b v without corona, It is probable that *Pariser
-+ Gelbe’ camed v"‘”’ bizt Lamprecht (1934) did not give 1nf0rmat10n

- Corona

AMER Soc HORT Sc; 120(3) 520-522. 1995.

Flg 1. The seed on the left (v BC, 5-593) has no dark corona (hght shading indicates a slightly darker brown than the surroun ng mme:aI brown)
swhereas the se»ad on the right has dark (black) corona (v“’-' BC 5-593). S E T

“The dark corona in "

corona m ‘Panser Gelb was

therefore, had a much hlgher i

1). Thus, the heterozygote. v*

_ nance of Cor (v'“) for coron:i _xi:res on depe ds on the back— '
ground genotype for visual evaluation of its expression. - N

The F, plants from the ¢ross F, % dark corona x'v BC 5—593__:

~ had pink flowers and mineral: brown seed with dark corona (data.

not shown), In the F, progeny, only two: phenotypic classes were
observed, viz. pIants with pink flowers and seeds with dark corona
on mineral brown or plants with white flowers and seeds with no
darl corona on mineral hrown,(Table 1). As with the previous
cross, there was no independent segregation of flower color and
corona color. One must conclude that either the genes are linked or
the two characters are pleiotropic effects of a single locus, V.
Considering the data from both crosses (Table 1), the possible
linkage would be less than four map units, as estimated by adding
a single (hypothetical) crossover event to the observed data and
using the maximum likelihood equations of Alfard (1956). One
way to symbolically represent such tight linkage is to use the
bracket convention, where two or more tightly linked genes are
written with their gene symbols enclosed in brackets (Bassett,
1991). For the materials used in the above experiments, the

Caruncula

Hilum ring

Hilum

Micropile -




sllJ‘ec':ﬁc erosses mvoIvmg P ulgarz.s' and P caccmeus are com- -
mon and have been frequently reported (as: rev1ewed by Smartt
1970). 0 .

Lamprecht (1961) reported a hnkage of 15 map units between
<Corand R andmcorporated that linkage into his linkage group I

.- The current view is that R is tightly linked inthe complex C locus -
‘(Bassett, 1991; Prakken, 1974):11 | Cor is tightly linked to v'* as

demonstrated by the data (Table:1), then the linkage of Lamprecht

' f;;' (1961) translates into a linkage of 15 map units between V and C. -

“* No such linkage was found in the extensive work by. Nakayama

: (1960, 1964, 1965, 1968) and Prakken (1972) with materials
© segregating _]omtly at Vand C. Linkage group I should be revised

- accordingly, viz., splitting linkage group I into two separate
- linkages: P with Vand C with tri. The D locus controls hilum ring

- .~ color, C controls seedcoat color and #ri controls tricotyledony |
© (Bassett, 1991).

. The data presented above are sufficient to demonstrate tight
. linkage between dark corona color and pink flower color, but other
- observations suggest that the better hypothesis is that dark corona

" is a pleiotropic effect of v, T have observed: many .seedcoat

200300257

-genotypes in the course of my career and hav ne
ither pf the putative crossover phenotypes e 2.y

9:319—332 ; :
eakey, C.L.AT: 1988 Genotyplc and phenotypre markers in common
-bean, p.245-327.In: P. Gepts (ed.). Genenc resources of Phaseolus
beans Kluwer Academic Press, Boston, i
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- vulgaris). V. On the inheritance of seed coat color 1. Bul. Fac, Ag-r '-

. Hirosaki Univ. 6:21-36.
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-vulgaris). VI A modifier of flower color andlts relatlon toc" gene Bul.
Fac. Agr. Hmosakl Univ. 10:1-13. -
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=11:55-58. o .

Nakayama, R. 1968. Genettcal studles on kldney beans (Phaseo[us
vulgaris). IX. Inheritance of a type of arbling on seed coat in a variety
Contender. Bul. Fac. Agr. Hirosaki Univ. 14:9~13.
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